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What does the
NETL-RUA bring to
the table?
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Unrivaled Understanding of

N=TL-RUA

Energy Applications

Exhaust gas

I

1

Ho

Air
[T R T T e Separation
| Unit
| |Oxygen
|
Gasifier| | i WHB Steam
T
| S I 1
ESIKSEg | | POWER GENERATION |
Raw | Gasifier Steam| SECTION |
Syngas o
_____ T T Ty T | Steam Mechanical
b | WHB Steam _ |Gt i Steam Steam | Power
cOr:gz:z;e Condensate | Syngas ! soter roel | = Heat Turbine :
i oiler Fuel ecover:
Treatment Cooling orer Tue | ¥ |"Condensate : |
| | Electrical |
Cooled | Injection [l | Ener
Syngas | Steam Exhaust 9y |
| gas :
Acid gas t |
Cleaning | Gas | Electrical Power |
& t Turbine Energy Production |
RS”"'" Process | |
ecover:
Y| steam I |
| Fuel
Clean
Syngas
Chemical IHEDRE co, Hy
Pr i (shift) Capture Production

Expertise

To CO, storage

Tools



Results Based Technology Development
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Strength in Collaboration
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Internal Collaborative Research
Mixed Matrix Membranes
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Internal Collaborative Research
Supported Amine Sorbents
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External Collaborative Research
Triazolium lonic Liquids

Hunaid Nulwala, CMU
RoberNERbpson, URS

Regional University Alliance

Michael Lartey, ORISE

Initial
2 o
f;;’ ‘G R1 IL ¥
r—) ide Apr 0 .
9 ield 2 A ’
. . > /alidate ) Structure an ' o "ol U
v Simulation Solubility " ¢
@l’ 4 s S
Experi ” Molecular Chemical
Ao Simulation Informatics Optimal |
L Y | IL Berend Smit, Berkeley
.. Berkel
Maciej yk,%@g@éley
Select Best Candidates Screen Huge
for Expetimental Library of ILs/ “\ Jeff ight, LBNL
Validation Suggest Candidates /

@ ZAN=TL



External Collaborative Research
Structurally Dynamic MOFs
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External Collaborative Research
Carbon Capture Simulation Initiative
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External Collaborative Research
Adhesives/Coatings Based on CO,
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NETL-RUA Capabilities

Computational Synthesis Imaging
*+ Monte Carlo (MC)  Scale «  Optical
—  In-house software: MPI parallel MCMDMS - 1mg-1kg Microscopy
—  NVT, NTP, Continuous Fraction . Reaction Classes . SEM
Component, Gibbs, grand canonical, Click
Osmotic, Hybrid MD/MC - Ic - TEM

- NP, T, NP,T, Isostress Osmotic, —  Controlied Radical

Isostress Grand Canonical llzolymReri;atilon * CT Scan ning
. - ree Radica
—  Free software: LAMMPS, NAMD, VMD - Organometallic . Neutron
—  Classical Atomistic and Coarse-grained Synthesis —  SANS
Force Field Development —  Friedel-Crafts —  USANS
—  Reactive Force Field Development Acylation
 Ab Initio
—  Wave Function Methods: HF, MP2, CC, Fabrication Chromatography
SAPT, MCSCF, MRPT Thin Eil
_  DFT Methods: LDA, GGA, Exact- In Hims | « GC
exchange Hybrids, Meta-GGA, Dispersion — Reverse Phase Inversion - TCD
Corrected, Long-range Corrected —  Khnife Casting — FID
—  Energy, Geom. Opt., Transition State Opt., —  Spin Coating -  MS
Vib. Freq., Atomic Charges, MD, QM/MM . Fibers
—  Cluster or Periodic Models * LC
_  Software: VASP, G09, MOLPRO, Q- —  Hollow - HPLC
CHEM, PSI4, CPMD, CP2K - Solid - LC-MS
« Chemical Informatics * Composites - GPC

—  Supported lonic Liquid Membranes
—  Mixed Matrix Membranes
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NETL-RUA Capabilities

Spectroscopy

FTIR
- ATR
—  High Pressure
— DRIFTS

UV-Vis

Raman
—  High Pressure

NMR
—  Solution (700 MHz)
—  Solid State (500 MHz)
—  Pulse Field Gradient
—  Nuclear Spin Relaxation Kinetics

X-rays
—  Soft X-rays
—  Single Crystal
—  Powder
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Gas Solubility
Solids/Liquids

—  Microbalance

—  Sievert’'s Method
—  Single Pass Flow
— Recirculating Flow
—  Breakthrough

Liquids Only
—- CSTR

Membrane
Performance

Isochoric

Flow

—  High Accuracy

—  High Throughput
Gas-liquid
Porosimetry

—  Bubble Point

—  Pore Size Distribution

- Membrane Burst
Pressure

Other Analytical
« DSC

—  Modulated
« MS

— ESI

— MS-MS

—  TOF-ESI
« TGA
- ICP

— MS

- OES
 BET

* Viscometry
« Densiometry
« Karl Fischer

« Goniometry
—  Contact Angle
—  Surface Tension

- DMA

—  Dynamic Modulus
—  Tensile Strength



NETL-RUA:
Creating Technology Solutions

* Unrivaled Understanding of Energy
Applications

 Results-based Technology Development
Approach

« Vast Array of Expertise and Facilities within
NETL-RUA

 Collaborations with World Class Research
Organizations

 Proven Record of Achieving Technology
Solutions
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Contact Information

David Luebke

NETL Carbon Capture Technical Coordinator
412-386-4118

David.Luebke@netl.doe.gov
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